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ABSTRACT 


UGimerzanme a Gas target in electron-deuteron and elec- 
tir@ia= Drecon scattering, measurements of the ratio of the 
Gomveron to proton form factor, Saat Vee were made within a 
precision of 0.8 to 1.3 percent for the range of momentum 


2 


transfers, q*, from 0.05 to 0.60 inverse Fermis squared and 


for scattering angles between 60 and 120 degrees. From Se Gee 
ume neutron to proton form factor ratio, Fea crae was extracted 
Wee Iie eune Gellucron structure factor, as calculated from 
Tiemreoantea@a—Loman wave functions, and relativistic correc- 
tions. The values of Sera Sas found failed to support previous 


measurements which agpreed with the thermal neutron-electron 


imiemeraction slope. 
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jo ee ROD UG nae) 


The term, "neutron-electron (n-e) interaction," is used 
to describe part of the electromagnetic interaction between 
Witmer omewana vie Yeleecvren. The newitron has zero total 
charge and therefore there is no Coulomb interaction between 
a neutron and an electron. However, both particles have mag- 
netic moments resulting in a spin-dependent magnetic dipole- 
dipole 1 Teeraeri on Furthermore, bicirte= Sa Velocity =dependemr 
interaction between the magnetic moment of the neutron and 
the magnetic field eaeoclacred aseay the electron convection 
Currey. these inveractions have been well documented and are 
Mee oi interestehoere (6%. If there is a non-zero charge dis- 
tribution with the neutron, (i.e., a charge separation) then 
are crear mea particle pre®bing the neutron will experience spin 
and velocity independent electrostatic forces. These are the 
Meneses Of interest in the n-e interaction. 

Since a free neutron has an anomalous magnetic moment, 
some charge separation in the neutron can be expected. This 
COimemmeron FO the inveraction is called the magnetic or 
Foldy term [5]. The remaining interaction (due to charge 


separation) is a result of the fact that a neutron can dis- 


S@eCi@ee invowa Wesative’ piton and a porton. 


If the neutron spends part of the time as a proton anc nege- 


tive pion, say 20%, then the electron penetrating the neutron 








worlds see an ellectric field equal to that produced by a 
charge of 0.2e, e being the proton charge. The force of 
this positive charge would be attractive and of short range 
due to screening effects of the negative pion. 

The most accurate ee re of the n-e interaction 
have been by Krohn and Ringo [7] (1966) utilizing a technique 
of Fermi and Marshall [3] (1947). The Krohn and Ringo de- 
terminations yield the slope of the neutron charge form fac- 


tor at low momentum transfers as 
dienes /a(a™ ) = 0.0193 + or - 0.0004. 


From experiments done at the High Energy Physics Labo- 
retory, Stanford University and at the Naval Postgraduate 
mpenool LINAC, J. Stewart was able to show that the Feshbach- 
Loman wave functions together with relativistic corrections 
remove previous discrepancies between the neutron electron 
Pilsee at q°- = © and the slope given by values of ie Os= 
tained in electron scattering in the range of momentum trans- 
fers from 0.10 to 0.80 inverse Fermis squared [8]. Stewart's 
measurements utilized a solid deuterized polyethylene (CD), 
target moe thé electron-deuteron interaction and a solid 
polyethylene (CH,) target for the electron-proton inter- 
action. These experiments yielded a n-e interaction slope 


of 


dG. /d(q*) Omer or — 0, 0046. 





The exveriments utilizing polyethylene targets have the 
Geese Vvallvage Of requiring a subtraction of the carbon scat- 
tering from proton or deuteron scattering. If a pure gas 
target is used, proton or deuteron data can be obtained 
Girectly. In these measurements a cylindrical target cell 
contained deuterium or hydrogen gas at pressures of approxi- 
mately 150 PSI and temperatures in the liquid nitrogen range. 
The target cell "windows" were made of thin (0.001 inch) 
stainless steel which does cause a beam energy loss, but 
does not give an observed elastic peak like the eee in 
the Piscmnene targets. The high pressure saamaew temper- 
ature conditions of the gas increase the target density 
Meerly forty times over that et stendard temnerature and 
pressure. An accurate ratio of the hydrogen to deuterium 
gas densities can be obtained from pressure readings, if the 


temperature is held constant. 





ti) Dee eee ON OR hk NEUTRON CHARGE FORM FACTOR 


iniemimeeretical cross section (Mott cross section) for 


a point nucleon is expressed by 





(se) Bigea coo meye 1 (2-1) 
qe) ott ek. Pp o/2ue 2 
where 
25. 
= et Se sin* 6/2 (2255) 


is the recoil factor. The ratio of the experimental cross 
Seetiom to tie prediction for a point nucleon will yield the 


Place ot the total form factor G*. For a proton 


oes ep ‘mp y) 2 . 
os ee be tiean 8/2 Ss (2-3) 


where Seis and cra are the charge and magnetic form factors 


respectively. Equation (2-3) may be written 


TG 
oe oP tre [1 + 2(14+t)tan2? 6/2] a 
where t = ~ q?/M? and q? = q2 - q2. Therefore, within the 


range of momentum transfers considered, t* terms may be 


Weetectccwe FUrthermore ss utilizing the scaling law, G = 


Mp 
Weep Equation (2-4) reduces to 
2 
2 = Sc , . 2 + 2 — 
oe 7 oe + THI Pama we7.2 ) ig (2-5) 
An expression for oe mew preuvon charge form DLactlor, 16 tren 


obtained. 





Col bet 
. ( ) 


a | - 
Cae mame + CCS) (2-6) 
p 
where 
C, = mH weetan- 6/200. (2295 


Ki Gime ct) /(l + oy) can be considered the magnetic cor- 
m@e-evtlon term applied Co the total form factor, Go. GO OD tas 


the charge form factor Gop 
For the deuteron 


Cop aaGc o 
e 


d Sn 2G? u SnG? Pi 2Clan)tan- 6/2] Os) 


9° *Q 


ines C G. mee Cmemere form factor, G. 18 the quadrupole form 


Q 
factor, and G is the magnetic form factor. n = - q? /Mé and 
fgemetOrec, vie 1 -—- hf verm approaches 1 within the range of 

femeneum transfers considered. Expressions for the form fac- 


mors (including static limits) are 


n> 
oe Tee. Cr De qz=0 1 (cao) 
and 
— 2 —_. 
Gy = (4, + Gon) Dg gaan MAQ (2-10) 
and | (2-11) 
M 
= e en aes 
nT (Gn : Gan? Da * (Gs eG) Dk g-=0 My Ma 


Wwitetre De tmuMememorece structure factor, D. is the quadrupole 


Q 
mememe Structure factor, De Seecountes for thew contrloutionm oL 
the intrinsic magnetic moments of the proton and neutron to 


ea ; wei... 
Uiewecateerine process, and De is the magnetic contricution 


to the scattering process arising from the convection of 





charge in the deuteron [8]. Equation (2-11) may be simpli- 


PeeCeltiimmrne bie scaling laws, 


Me 
ee io ee 
Gnd HaSea . Md ms a 
and 
G G 
“mp . “mn _ 4 
Me ue ep 
Hence, 
= ! =_ 
G_, OS ap Cn lne D,: (2112) 
Therefore the total form factor is given by 
hy 2 ns 2 aes 8 one S 
Gs cen) (D [itgnug (1+2tan 6/2) ] tan Dot - (2-13) 


Due to the size of n in the range of momentum transfers con- 
sidered, the quadrupole term can be neglected giving rise 
only to minor corrections. I4Inamanner analogous to the 
Proton case, the deuteron charge form factor is given by 


Gs 





Med Sess _ oan ie 1 Cy (2-14) 
where 
= 2 12 é _ 
ee ule (1 + 2tan? 6/2). (2-15) 


Kir ey Aa C5) can be considered the magnetic correction term 


applied to the total form factor, Ga to obtain the charge 


2 
korn facvwor™ Gag: 


Define Boe miemeeuceron structure factor. 
12 De D2 (14+Snut2(1+2tan? 6/2) }+8n2D2 (2-16) 
“él c 3°" ad ) Q- 





Therefore, Equation (2-13) simplifies to 


2 a : 202 
oes cep y aay “a (2-17) 
where Ba = (1 + yee. Hence, the neutron charge form fac- 


Ol; cree is given in the following terms 


ee 
G = FT G = 1 (2-18) 


There is still the task of finding Bae Novuace-irom 
Equation (2-16) that Dae nCm ements (SbhcuC vice acvuOr, sand 
Do> the quadrupole moment structure factor, are needed. 


Meese are firven by 


> me 56 
Dofa) = J fue(r) + v2 (ry) 5 [LL | dr (2-19) 
0 ¢ 

co SH ~>- 

Do(4) = 248 m2 fh fuCryw(r) - M2 75, (Ll) ar(2-20: 

Q fe d Lime o 
0 

where jo and jo are spherical Bessel functions. u(r) and 


w(r) are appropriate deuteron wave functions. Feshbach and 
Loman have done fits for the nucleon-nucleon data below 350 
MEV using a boundary Sonarcu1on model interaction determined 
largely by field-theoretic forms. ‘One and two pions, 0; wo, 
and n meson exchange adiabatic potentials determine the in- 
teraction. Feshbach and Loman applied their potential in 
the calculation of the deuteron wave functions [4]. 

J. Stewart has shown experimentally that a correction, 
AG on? Sew LOmretapivistic modifications of the deuteron weve 


functions and the nucleon current must be added to Equation 





(2-18) [8]. Within the range of momentum transfers studied 


here this correction is proportional to q?. 


2 


on? 
AG ny = aM (2-21) 





Pe eet A REDUCTION 


A. PIs RAD EO EXPERIMENT 
An experimental cross section may be written in the 
form 


N 


ae 2 oa) ; 
oe = no KK, em soter (3-1) 


where ae is the number of scattered electrons per micro- 


coulomb of incident eleerrons, me is the number of target 


Ww 
atoms per cm*?, AQ is the solid angle subtended by the spec- 
trometer, Se iiakigt2\e iallnt gar Ka and Kp are the radiative correc- 
tions. The analysis of experimental scattering data is 
somewhat simnlified by a ratio experiment in which several 
experimental parameters cancel. In general, the scattering 
pata of the interaction under study is normalized To the 
data of a second interaction for which absolute results are 
well documented. In these measurements, the e-d scattering 
data was normalized to e-p Renee rine Haba taken in experi- 


ments under similar conditions. A ratio of experimental 


cross sections for deuterium and hydrogen is obtained. 








of ne nP Ka Ka 
-eXp . _SC oe Ae, eee (22535 
p p d p p 
Cexp Nee “t Keg Se 


iMimeencerOresune experimental cross section to that predicted 
for a point nucleon (Mott cross section) yields the experi- 
mental form factor, G*. If appropriate magnetic corrections 


are applied to the G*, the charge form factor, Ge is obtained. 











2 | p p d qd d 
Gea = ‘se e oO ° Mott ° Sy ° Kg e a) ( 3-3) 
G2 p d d p p co 

ea Nort UCSC 


PeefevariatiOns an the incident energy and momentum transfer 
between the deuteron and proton analysis are taken into ac- 


count Equation (3-3) becomes 


d p 





2 p d d dq Te oe 
fed Nee | Mt | Smott | Mm | Bs | Bp | Sep’) ayy 
G? De nt aes KP xP KP og? (q2) 

ep sc t Mott | M S B er 2d 


Wow Consider this experimental ratio term by tern. 


Pirst, the ratio of the number of scattered electrons is 





seeven by 
nt A E, 
ae oe. 22 (255) 
[a> ad 


where “S and A 3 are the areas under the proton and deuteron 
scattering peaks respectively. Il1f the scattering peaks are 
plotted as counts per microcoulomb versus energy, then the 
Seeds Nave Waits Of counts—MEV per microcoulomb. A simple 
ratio of these areas is not sufficient, however, since the 
spectrometer resolution VoOtcom Ws tihesenersy. Hence, a cor 
CecwmOnmlOregiewati fering resolution at the proton and 
CeVimerenesedeeertne peaks 1S required. The correction is 
inversely proportional to energy and therefore, a simple 
ratio of the proton to deuteron scattering peak energies is 
a sufficient correction. o and E, are the proton and 


d 


deuteron peak energies respectively. 





The ratio of the number of target atoms nP/ne is com- 
posed basically of the gas densities calculated with the 
approprxvate virial coefficients for pressures of approxi- 
eee ly 15050 FSt and temperatures in the liquid nitrogen 


momee. Also included in the ratio isw@ conversion from 


density to number of nucleons per cm’. 


nP 0 
C _p 
sis (1.9985). (3-6) 
ne Pa 
p d : 
OMott and Ovott pice time theewetical crossmseections for 


Pepeumey proven and deuteron respectively as given in Equa- 
mon (2-1). 
cn. 


do Wie a eee 0/2 aes a 
$8) oes “55, Sime ay 872) 








where M is the appropriate rest mass for the proton or deu- 
Veron . 
The magnetic correction terms were derived in the pre- 


weous chapter. 
KO = 3. (3-7) 
where Ca is given by Equation (2-15) and 


GE te) 
Km = (ey (3-8) 


where ee is given by Equation (2-7). 


The radiative corrections are of two types. The Schwinger 


ae 


correction accounts for the emission and reabsorption o1 virtues 


Jk 





Mieeoncmen thesticld of the scattering nucleus, nuclear 


Meemostvranlung, as well as the emission of soft photons of 


energy less than a specified cutoff energy. The latest and 


Mmesatb accurave version of the Schwinger correction is given 


by Tsai [10]. This expression will later be referred to as 
Rorm 1. 
6 
_ S 
Ke =e (3-9) 
where 


2 2 
= 2 (2 = — lial [a ‘1 fan i 2z1né | 
















































































ze) m2 m2 
E; BAW-E 
aL oa 8 2 | 2 M 
ans AE sane] - | ES | Loa mi atte eY) eAR 
1 ie By, By +i | (Ei 25 {i+ By, | °3 
Bo ileal ewe. ln OM - o> |{- FE +M Tacs 
4 \ u ut 
M—-E M(M-E.Q ) 2k.(M-E. ) 
- 3 3 3 o) 
+ Z|o|7-—-—~/;- o|———_—|+ ¢?|——— (3-10) 
Es | ce a 
aD E -ME, ~ MCE), —-F 3) 
ll M a | : 
5 9 J06|| Spee ee 9 en - ZI - @ 5 E-ie, 
Be (M-2E >) |: 3 A Be ck. BE; Wes 
2B, (EB, -E 2 Ge ge yn os M 
i 26,5, -ME, vas 3 Ey nak ae 
M-EF;. O(M-E. ) M—- 
iL sf M M 2 5 
_ | = | |: ln ee ro an ajo fh ate 
af at B3 
M-E,)  {2(M-E.) E,-E. 
- | 7 314 6 a | in a hoki | e 2 
3 2 ae T “2 
: o v \3 
Bre eee 0) 
Py By tM 1+*8 ), Ey | — in | 
) J 








Here Bs ss the incident electron energy 5 ie emo de Ciel ey 
Pimche elastic peak (most’ probable energy On the scaceerca 
embeoec cron spectrum) , Ey = Es + M- gs Mis the rest mass of 
the scattering center, Ne ss) Tek, Baeeey interval between the 
energy of the elastic peak and the lower limit of the scat- 
tered electron spectrum, 7 is the atomic number of the scat- 
tering center, m is the rest mass of the electron, o 1s"a 
Spence function, © 7S mone Pine structure constant, and By, = 
(Ej = M2) */E, - Tsai also gives a simplier form of the Swinger 
correction [9]. This expression will later be referred to 


as Form Il. 
| ; (3-11) 
Bi 5 2 
8 ) 3] ae a Ni 
o> a if ig ETA + 5 ln FR 3 in (S) Tae 


The Bethe-Heitler eormection ec oules sor sulie Cine 6s Lom 


ae 


of real photons by bremsstrahlung in the field of atomic 
electrons and in the field of nuclei ovnerveenan the target 
nucleus. Tsai evaluated the Bethe-Heitler correction under 


the assumption that the scattering occurs midway through tae 


merece [10]. This expression will be later referred to as 
Porm sl. 
6 
a = 
Kn = | (3-12) 
Were 
B 5 
= 1 os 1 =a) _ 
So = |S ed 1n{ b+ b Tp, + eT 1n(z3| ais) 


exe ioe +s the entrance window thickness and T.,, ie) Ve he 


exit window thickness. Bethe and Ashkin give a simple 1Or: 


ab 





Seeone above [5]. This expression will later be referred 


te as Form Il. 


iE 1D 


Bee) Sees ie es 
Sp ~ Xe cos¢dlne2 in Apes! ? (3-14) 





Here T is the target thickness, $¢ is the angle the target 
Makes with the incoming electron, p is the target density, 
ome ge ts Lhe Characterisvic radiation length of the target 
Mmaeerial. Hor the gas target ¢ 18 set to zero and T is ¢eal- 
culated geometrically as an effective thickness dependent 
UuUpen the target chamber dimensions, scattering angle, spec- 
tMiemewmerm  clLlranece DOort, etc. 

Mie Caemative Corrections of both forms were calculated 
for the data considered here. A composite radiative correc- 
IP nen. , Cee Kem ),, for the experimental form factor ratio was 
then obtained using the corrections of Form I and another 
MomiemGne COrrections Of Form Ll. Very little significant 
difference was found between the two forms when used in cal- 
GCulating the form factor ratio. A summary of these calcula- 
PeOmsesetound in Taple 1. 

Pmopnier Correction resulting from ionization loss, or 
Landau straggling has been ignored since the effect is nearly 
identical for the hydrogen and deuterium targets. 

Finally, the correction for variations in incident ener- 
zy and momentum transfer between the deuteron and proton 
analysis is given by a ratio of proton form factors at the 
regen momentum transfers (G2 p64) 746, (4g) - Because 


Wiewecsllus Ol electron—-proton scattering are well documented, 


20 





0.0657 
0.0999 
0.1000 
0.1578 
0.1610 
0.1610 
0.2001 
0. 3618 
0.3618 
0.3957 
0.4000 
0, 5001 


0.5760 


Table I 


Uncorr, 


Ce 
Sees 


0.8565 
0.9122 
0.8507 
0,8266 
0.8619 


’ Oa7777 


0.7848 
0.6384 
0.6581 
0.6270 
0.6490 
0.5783 
0.5347 


KEK /KEXP| kK 


L 


1.0028 
1.0017 
0.9980 
1.9019 
0.9970 
she COLO a 
0.9974 
0.9998 
1g0019 
0.9976 
0.9889 


0.9950 


1.0003 


KG) KBR 


jue 


1.0026 
1.0028 
059297 
1.0032 
On Se 
1.0029 
0.9995 
1.0074 
1.0046 
1.0007 
1.0019 
0.9987 
1.0038 


Cape 
G.a/S,, 


1 


0.8589 
0.9137 
0.8490 
0.8281 
0.8593 
0.7786 
0. 7ege 
0.6383 
0,6594 
9.6256 
0.6483 
0.5754 
0.5349 





Comparison of Radiative Correction Calculations 


I and II refer to the forms of the radiative corrections 
outlined on pages 18-20, 


21 





peice lute value of Gop can be determined. The total pro- 
ton form factor, Go Poem tizime aA de Vries b' fit 


determination [2] and then the magnetic correction, By 


2 
ep- 
Equation (2-18) for the neutron form factor may be 


found in Equation (3-9), is applied to obtain G 


written 


ep) 
C2 


mae (sy 


i 
es 
i 


and therefore, the ratio, Sea o oe is obtained experimentally 
from Goa/fep of Equation (3-4). As explained above, an ab- 
solute value ae is available to extract .. from the 


2a 10. 


B. AWALYSIS OF SCATTERING PEAKS 

PMiewG@esultes OL a typical Seance ime experiment are 
shown in Figure 1 which plots the scattered electron spec- 
trum (counts per microcoulomb versus energy). The average 
DaelPp round yeas saetermimed from’ data at energies above the 
peak energy, is shown as a constant value. To obtain the 
Total Nee Gider the peak a simple 3-point numerical inte- 
gration technique was used. The area used in calculating 
Ne Lemeomnpusred by subtracting the background area (average 
background multiplied by the integration range) from the 
integration result. 

Deuteron and proton scattering data was obtained in 
two ways. In the first case a target containing both hydro- 


geen and deuterium gas in known quantities was analyzed. Af 


ae 





maemeal result is shown in Bigure 2. Ag LSeCbe anced .ac= 
fe asciy as dong as the dnvegration range falls short of 
the proton peak and the deuteron inelastic tail. Since the 
proton peak rides on the deuteron inelastic peak, extracting 
ns tewilOrenlmvOGleved vian outlined apove. Io remove the deu- 
teron inelastic peak a second scattering experiment was per- 
Formed Under similar conditions. The results of the second 
experiment with pure deuterium which matches the conditions 
of the experiment of Figure 2 are shown in Figure 3. The 
separate pure deuterium target data was scaled to the mix- 
Pure eva eccording to the area under the elastic deuteron 
peaks. The scaled inelastic peak together with the back- 
ground area is subtracted from the proton integration re- 
feeerevemocer. nn ff . some diftfiteulty was found in this method. 
The separation of the proton and deuteron peaks is propor- 
tional to the momentum transfer of the measurement. A com- 
Pomalisenubesyeen Gata at q°’ = 0.1610 and q* = 0.3618 may be 
found in Figures 2 and 4. Notice in the data for q* = 0.1610 
that the counts between the peaks do not fall to background. 
Hence, there is some ambiguity in integrating under the 
peaks which remains unresolved even with the subtraction if 
the weed Geuteron IMe@eermecupeak. For this and jot¢her rea— 
Some vOsecemenvioned later the measurements which utilized 
gas mixtures at low momentum transfers were neglected. 

The’ second method of measurement involves two separate 


Sxoerimenvs Under Simivarwconditions. A pure deuterium 


gas 


Peer is analyzed 1neomemand a pure hydrogen target is aenaL- 


feo in the other. U#ivehe incident energies are adjusted 


aD 





properly in the two measurements, identical momentum trans- 
fer can be achieved and the results can be compared with 
Say minor corrections. The calculations of Ay and A 
follow the same method outlined at the beginning of this 
section. In this case, however, there is no interference 


between the peaks and therefore, the areas can be calculated 


very accurately. 
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Counts/Microcoulomb 





Figure i 


Energy 


Hydrogen Elastic Peak at 0.1534 F- 


E, = 56.255 MEV 


Theta = 90° 
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Figure 3 


Energy 
Deutorium Experiment at 0.3618 ae with 
Elastic and Inelastic Peaks 


Theta = 120° 
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Counts/Microcoulomb 








Figure 4 





knergy 


Mixture Experiment at 0.1610 F_ 


BE, = 46,561 EV 

aereOui610 Fo" 

a = 0.1555 F 
Thota = 120° 
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IV. RESULTS 


Table II gives a summary of the calculations for the 
enerce Horm factor ratio, Gea’ Gep> to four place accuracy. 

Table III lists the values of the charge form factor 
ao O 5 Og Cape and gives two least squares fits to the 
Gata. The first fit includes all the experimental points. 
The second fit excludes the measurements noted as mixtures 
at the lowest momentum transfers. Because of the difficul- 
tres in Geterminimg the peak areas for these experiments, 
as mentioned in Section III-B, and due to the fact that 
they lower the ysl SPs intercept in a least squares fit 
considerably from its theoretical value of 1, the experi- 
fiesta li nodtintemat a* = 0.0657 FE and a? = 90,1610 F°* are 
neglected in the final analysis. 

Figure 5 shows the experimental points of Table III 
plotted. In addition, the two least squares fits noted in 
Table Ill are shown for comparison. 

Table IV gives a summary of the calculations for The 
neutron charge form factor, Sea Vnecneece PauviVisuic COrrec— 
tions. The values listed for the deuteron structure factor 
are computed utilizing Feshbach-Loman wave functions. The 
values of oe are calculated utilizing de Vries b' fit. A 
east ccwemes fit to a n-e slope, aG, ,/a(a*) was computed 
and the results are listed. In addition, a weighted aver- 
age of the G, values was determined. It should be noted, 


Syme wOae1s Of the errors in the least squares fit cemper sd 


ZS) 





Pomenewerrors in the weighted average, that the experi- 
mental points are best suited to a constant value fit of 
approximately zero. 

Figure 6 shows the experimental points of Table IV 
plotted. The line which is drawn with the greatest slope 
represents the accepted value for the neutron-electron in- 


teraction slope. 
ae ica>) = 0.0193 + or - 0.004. 


The line drawn with the smaller slope is that of the least 
squares fit noted in Table IV. The constant value line 
shown is that of the weighted average noted in Table IV. 


in summary, these experiments in electron-deuteron 


pee mols experiments, These measurements with fas targegs 
show little or no slope in the n-e interaction curve for 
very low momentum transfers. To date no explanation of 


these results has been found. 
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0.0657 0.9267 0.0077 Mixture 
0.0999 0.9564 0.0087 

0.1000 0.9222 0.0081 

0.1578 0.9106 0.0077 

0.1610 0.8831 0.0098 Mixture 
0.1610 0.9280 O90017 Mixture 
0.2001 0.8856 0.0081 = 
0.3618 Opel 31 0.0102 Mixture 
0.3618 0.8019 0,0098 Mixture 
0.3957 0.7921 0,006! 

0.4000 0.8063 0.0074 

0.5001 0.7660- 0.0063 

0.5760 0.7326 0.0067 - 





z PAR 
Least Squares Fits to G.a/ Gan = A + Bq’) + C(q°’) 


1, Utilizing all experimental points: 


A= 0.9757 * or = 0,0085 
B= = 0.4722 + or = 0.03/10 
C = 0.0775 + or = 0.0090 


2. Utilizing experimontal points other than 
those noted as mixtures at momentum transfers 
less than 0.2 inverse Fermis squared: 


A = 0.9976 + or - 0.0110 
B= ~ 0.6088 + or =~ 0.0504 
C = 0.2621 + or - 0.0336 


Table III Least Squares Fits for G.4/G 


ep 
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Table IV 


B = 0,0032 + or ~ 0.0031 
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1. N-e interaction slope 
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